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Abstract
In order to make the urban green electricity power a scientific, systematic and intuitive evaluation system, this paper 
briefly introduces the content and significance of green electricity, the research background, guidance significance 
and considerations of Strategic Environmental Assessment (SEA), the content and relationship between related 
factors of DPSIR framework model, the construction and correction of fuzzy complementary matrix and fuzzy 
consistent matrix. This paper applies the DPSIR framework model of Strategic Environmental Assessment to the 
evaluation of urban green electricity power. Based on applying fuzzy analytic hierarchy process (FAHP) method to 
determine the weight of each factor, this paper first establishes a more comprehensive and operational indicators 
evaluation system of urban green electricity power.
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1. Introduction
Green electricity refers to the use of renewable energy (Primary energy, which is sustainable 
regeneration and can be used all the time, such as wind, solar, biomass energy, geothermal energy, water, 
the oceanic energy and so on)[1-4] to generate electric power. Its power-generation process nearly does not 
consume fossil fuels, saves the reserve of limited resources and produces little emissions which are
harmful to the environment (such as greenhouse gas, the acid rain-caused gas),thus it is significant to 
overcome the two big bottlenecks, namely the shortages of energy and environmental pollution, which the 
world economy development has to face, promote the sustainable development of environment 
optimization and electric power industry, and ensure the orderly development of the world economy and 
human health. However, there are no clear evaluation systems to determine green electricity power
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indicators, reference [5] has certain enlightening significance to the development of renewable energy in 
the six forces research. In order to respond to a series of energy conservation and emission reduction 
targets put forward in the nation’s "Twelfth Five-Year" plan(the plan of economic and social 
development between 2011-2015 in China), accelerate green electricity’s orderly and rapid development, 
realize the sustainable friendly development between power and environment, this paper puts the 
indicator evaluation theory of DPSIR framework model of Strategic Environmental Assessment (SEA) 
into the dynamic evaluation of urban green electricity, and use fuzzy analytic hierarchy process(FAHP) to 
create a relatively strict set of evaluation system.
2. Overview of Strategic Environmental Assessment (SEA)
As a complete definition, SEA was put forward by Lee and Walsh in England in 1980s.   SEA is a 
process to evaluate strategic environmental decision behaviors, environmental influence or effects can be 
selected systematically. It can supply technical support for making and carrying out governmental policy 
planning program, and it is an effective measure for carrying out strategy of sustainable development[6-7]. 
Strategy is the key word in SEA, it is the development direction, course of action and general principles 
for distributing resources to carry out the long term goal. It has features of overall, long-term, regular and 
decisive.
Law of Environmental impact assessment, passed in the 30th meeting of China's Ninth National 
People's Congress in 2002, has formally established the legal status of SEA. The view mainly approved in 
China at present is that, SEA is an application which environmental impact assessment is used at strategy 
status, is the forecast or assessment for carrying out policy, planning, and programming, offers preventive 
and palliative measures, then perfect the strategic policy or find alternative hypotheses. The factors which 
SEA considers, not only include environment benefits of environment factors changing triggered by 
strategy, but also the influences induced by economic growth, human health, social security, ecological 
environment stability caused by environment [8] .
This paper puts SEA into the urban green electricity power assessment and programming. On the basis 
of considering all the factors which influence urban green electricity, using DPSIR to model and analysis,
to determine all the factors influence weights for green electricity power. Thus we can evaluate the 
implementation effects of a city or the whole country scientifically and objectively, and the research can 
provide government some theoretical support and direction when they carry out green electricity in the 
future.
3. DPSIR Framework Model
3.1. The Content of DPSIR framework model 
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Fig.1. DPSIR framework model
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DPSIR framework means “Drivers-Pressures-States- Impacts-Responses” framework [8].The 
relationship between various aspects of DPRIS is shown in Fig. 1. 
3.2. Establish urban green electricity power dpsir framework model 
This paper applies DPSIR model to construct the indicator evaluation system of the urban green 
electricity power. Evaluation of green electricity power has five aspects to consider, that is drive force 
indicators, pressure indicators, state indicators, impact indicators and response indicators. Take one 
domestic city for example, construction of urban green electricity power evaluation system is shown in 
Fig. 2.
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Fig. 2  One city’s indicators evaluation system of urban green electricity power
Illuminate: a-p in Fig. 2 mean the 16 elements of indicator layer
a: Government Commitments to Reduce Emissions
b: Urban Economic Growth
c: Public Environmental Awareness
d: Corporate Social Responsibility
e: Growth Rate of Annual Maximum Daily Load
f: City Limit Temperature
g: International Emission Opinion
h: Annual Urban Carbon Emissions
i: Dependence on Foreign Power
j: Share of Renewable Energy
k: Poor Air Quality Days
l: Pollution Control Targets
m: Number of Dust Storms
n: Expectations of Green Energy of The Public
o: Development of The Renewable Energy Industry
p: Market Supply Capacity of Green Electricity
One city’s indicators evaluation system of urban green electricity power shown in Fig. 2 mainly 
consists of 3 layers. The first layer is the target layer, which is the highest level, describes the purpose of 
the assessment; the second layer is the criterion layer, which is the evaluation criteria or evaluation factor, 
means to the specific description of the target layer[9-10]; the third layer is indicators layer, which is 
refinement of evaluation criteria layer, manifests concretely the evaluation of urban green electricity
power in indicator factor, this layer determines the final evaluation of the results of the target layer. This 
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indicator layer includes government commitment to emission reduction, urban economic growth, public 
environmental awareness and other elements of a total of 16.
4. Analyzing Indicators System of Urban Green Electricity Power with FAHP
4.1. The construction of fuzzy complementary matrix
The fuzzy complementary matrix A shows the comparison of current layer elements’ relative 
significance relative to a certain element in upper layer [11 16]− . Fuzzy complementary matrix can be shown 
as below, when assuming there are relationships between target element M in upper layer and elements  
1a , 2a … na in current layer.
C 1a 2a … na
1a 11r 12r … 1nr
2a 21r 22r … 2nr
… … … … …
na 1nr 2nr … nnr
where ijr shows comparison which is relative to target element M between ia and ja , and there has a 
fuzzy relation of degree of membership as “be more important than”. Adopt scale of number among 0.1 to 
0.9 in Table 1 for quantitative description of relative importance of any two projects relative to target 
element.
Table 1. 0.1-0.9 Scale of number
Scale of 
number
Definition Illustration
0.5 Equally important
Comparing two elements, they are 
equally important.
0.6
Somewhat 
important
Comparing two elements, one is 
somewhat important
0.7
Obviously 
important
Comparing two elements, one is 
obviously important
0.8
Much more 
important
Comparing two elements, one is much 
more important
0.9
Extremely
important
Comparing two elements, one is 
extremely important
0.1,0.2,
0.3,0.4
Anti-comparison
If ia is compared to ja , we get ijr . If
ja is compared to ia , then we get jir
According to sale of number in Table 1, we can get the fuzzy complementary matrix below after the 
comparison of 1a , 2a … na   relative to element M in upper layer.
11 12 1
21 22 2
1 2
...
...
... ... ... ...
...
n
n
n n nn
r r r
r r r
A
r r r
 
 
 =
 
 
 
                   (1)
The property of matrix A:
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(1) 0.5, 1,2,...,iir i n= = ;
(2) 1 , , 1, 2,...,ij jir r i j n= − =
4.2. The transformation from fuzzy complementary matrix to fuzzy consistent matrix
If fuzzy complementary matrix A in part IV-A meets the condition: to any k,  ik jkr r− is constant and 
0.5ij ik jkr r r= − + , then matrix A is fuzzy consistent matrix. Or we should transform fuzzy 
complementary matrix to fuzzy consistent matrix to get the importance weight of 1a , 2a … na relative to 
M. In many references, subjective and imprecise correction method is taken for the transformation from 
fuzzy complementary matrix to fuzzy consistent matrix. That is when the first line elements of A minus 
the corresponding elements of second line, we don’t have to adjust elements of second line if their 
margins equal to one same number. Otherwise, adjust the elements of second line until margins become 
one same number. Secondly, let the elements of first line of A minus the corresponding elements of third 
line, similarly, we don’t have to adjust elements of third line if their margins equal to one same number. 
Otherwise, adjust the elements of third line until margins become one same number. Take corresponding 
steps until the margins which come from the elements of first line of A minus the corresponding elements 
of every line are same, then comes the fuzzy consistent matrix [11] . In this paper, the precise algorithm is 
based on two transformation formulas:
1
, ( 1, 2,..., )
n
i ik
k
r r i n
=
= =∑                            (2)
0.5, ( , 1, 2,..., )
2( 1)
i j
ij
r r
b i j n
n
−
= + =
−
                      (3)
The matrix composes from elements of   ijb is fuzzy consistent matrix R.
11 12 1
21 22 2
1 2
...
...
... ... ... ...
...
n
n
n n nn
b b b
b b b
R
b b b
 
 
 =
 
 
 
(4)
4.3. Single-level indicators relative weight calculation
To reduce errors, this paper uses the method of multiple experts evaluation to rate calculation, establish 
the fuzzy consistent matrix R. Assume the number of experts is S, after each expert’s evaluation , we can 
obtain
( ) ( )
1
, ( 1, 2,..., ; 1, 2,..., )
n
l l
i ik
k
r r i n l S
=
= = =∑ (5)
( ) ( )
( ) 0.5, ( 1, 2,..., )
2( 1)
l l
i jl
ij
r r
b l S
n
−
= + =
−
              (6)
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Then we can get each expert’s fuzzy consistent matrix ( ) ( )( ) , ( 1, 2,..., )l lij n nR b l S×= = , the share of each 
expert for S is 1/l Sλ = , so
( )
1
S
l
ij l ij
l
b bλ
=
= ∑ (7)
The final fuzzy consistent matrix is ( ) , ( , 1, 2, ..., )
ij n n
R b i j n
×
= = .
Generally, this averaging algorithm is used to establish fuzzy complementary matrix in the beginning, 
then we can directly transform the fuzzy complementary matrix into fuzzy consistent matrix according to 
equation (2) - (4). In addition, according to the formula
( )
1 1 1
1 1
2 2
, 1, 2,...,
( 1) ( 1)
S n n
l
l ij ij
l j j
i
n n
b b
i n
n n n n
λ
ω = = =
+ − + −
= = =
− −
∑∑ ∑
                              (8)
We can get relative weight iω of each indicator in the fuzzy consistent matrix relatives to the target 
element M. weight iω   is ia ’s importance measure relatives to the target element M, the greater its value 
is, the more it impacts to M.
4.4. Fuzzy AHP analyses green electricity power indicator system of a city
0.50  0.46  0.56  0.44  0.48  0.58  0.60  0.28  0.56  0.40  0.54  0.52  0.66  0.58  0.40  0.40
0.54  0.50  0.58  0.50  0.60  0.54  0.56  0.46  0.52  0.44  0.60  0.58  0.72  0.56  0.50  0.44
0.44  0.42
A =
  0.50  0.40  0.44  0.52  0.48  0.34  0.38  0.32  0.54  0.42  0.54  0.52  0.38  0.40
0.56  0.50  0.60  0.50  0.50  0.58  0.52  0.46  0.50  0.42  0.60  0.50  0.62  0.50  0.40  0.40
0.52  0.40  0.56  0.50  0.50  0.52  0.58  0.44  0.54  0.38  0.58  0.48  0.64  0.54  0.36  0.38
0.42  0.46  0.48  0.42  0.48  0.50  0.64  0.46  0.44  0.40  0.50  0.38  0.54  0.48  0.34  0.32
0.40  0.44  0.52  0.48  0.42  0.36  0.50  0.40  0.40  0.32  0.48  0.40  0.54  0.48  0.34  0.34
0.72  0.54  0.66  0.54  0.56  0.54  0.60  0.50  0.52  0.44  0.68  0.52  0.72  0.58  0.46  0.48
0.44  0.48  0.62  0.50  0.46  0.56  0.60  0.48  0.50  0.36  0.54  0.48  0.62  0.52  0.38  0.38
0.60  0.56  0.68  0.58  0.62  0.60  0.68  0.56  0.64  0.50  0.68  0.58  0.72  0.62  0.48  0.52
0.46  0.40  0.46  0.40  0.42  0.50  0.52  0.32  0.46  0.32  0.50  0.40  0.52  0.46  0.36  0.34
0.48  0.42  0.58  0.50  0.52  0.62  0.60  0.48  0.52  0.42  0.60  0.50  0.66  0.60  0.56  0.52
0.34  0.28  0.46  0.38  0.36  0.46  0.46  0.28  0.38  0.28  0.48  0.34  0.50  0.46  0.30  0.32
0.42  0.44  0.48  0.50  0.46  0.52  0.52  0.42  0.48  0.38  0.54  0.40  0.54  0.50  0.38  0.38
0.60  0.50  0.62  0.60  0.64  0.66  0.66  0.54  0.62  0.52  0.64  0.44  0.70  0.62  0.50  0.52
0.60  0.56  0.60  0.60  0.62  0.68  0.66  0.52  0.62  0.48  0.66  0.48  0.68  0.62  0.48  0.50
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 (9)
The example of this paper, namely green electricity power indicator system evaluation of a Chinese 
city was completed by this paper’s five authors. Each member established the fuzzy complementary 
matrix  ( )lA of every indicator in the indicator system shown in Fig. 2 relative to the objective M "green 
electricity power" according to equation (1)( element 1a - 16a represents 16 indicators "Government 
emission reduction commitments"-"green electricity market supply power " in fig. 2), follow the average 
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algorithm in equation (7) derived A ,and ( )
1
S
l
ij l ij
l
r rλ
=
= ∑ . The fuzzy complementary matrix A is scored 
matrix calculated by five members as in (9).
From A , we know the first layer element of the matrix minus second layer element is not constant 
( 11 21a a− =0.50-0.54=-0.04, but 13 23a a− =0.56-0.58= -0.02), so the fuzzy complementary matrix is not 
fuzzy consistent matrix. Calculate the fuzzy consistent matrix R according to equation (2) - (4), results are
given in (10).
0.50  0.48  0.53  0.49  0.50  0.52  0.54  0.46  0.50  0.44  0.54  0.48  0.56  0.52  0.45  0.45
0.52  0.50  0.55  0.52  0.52  0.55  0.56  0.49  0.52  0.47  0.56  0.50  0.59  0.54  0.48  0.48
0.47  0.45
R =
  0.50  0.46  0.47  0.49  0.51  0.43  0.47  0.41  0.51  0.45  0.53  0.49  0.42  0.42
0.51  0.48  0.54  0.50  0.51  0.53  0.54  0.47  0.51  0.45  0.54  0.49  0.57  0.53  0.46  0.46
0.50  0.48  0.53  0.49  0.50  0.52  0.54  0.46  0.50  0.44  0.54  0.48  0.56  0.52  0.45  0.45
0.48  0.45  0.51  0.47  0.48  0.50  0.51  0.44  0.48  0.42  0.51  0.46  0.54  0.50  0.43  0.43
0.46  0.44  0.49  0.46  0.46  0.49  0.50  0.43  0.46  0.41  0.50  0.44  0.52  0.48  0.41  0.42
0.54  0.51  0.57  0.53  0.54  0.56  0.57  0.50  0.54  0.48  0.57  0.52  0.60  0.56  0.49  0.49
0.50  0.48  0.53  0.49  0.50  0.52  0.54  0.46  0.50  0.44  0.54  0.48  0.56  0.52  0.45  0.45
0.56  0.53  0.59  0.55  0.56  0.58  0.59  0.52  0.56  0.50  0.59  0.53  0.62  0.58  0.51  0.51
0.46  0.44  0.49  0.46  0.46  0.49  0.50  0.43  0.46  0.41  0.50  0.44  0.53  0.48  0.42  0.42
0.52  0.50  0.55  0.51  0.52  0.54  0.56  0.48  0.52  0.47  0.56  0.50  0.58  0.54  0.47  0.47
0.44  0.41  0.47  0.43  0.44  0.46  0.48  0.40  0.44  0.38  0.47  0.42  0.50  0.46  0.39  0.39
0.48  0.46  0.51  0.47  0.48  0.50  0.52  0.44  0.48  0.42  0.52  0.46  0.54  0.50  0.43  0.43
0.55  0.52  0.58  0.54  0.55  0.57  0.59  0.51  0.55  0.49  0.58  0.53  0.61  0.57  0.50  0.50
0.55  0.52  0.58  0.54  0.55  0.57  0.58  0.51  0.55  0.49  0.58  0.53  0.61  0.57  0.50  0.50
 
 
 
 
 
 
 
 
 
 
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 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                       (10)
Using the data in R , and according to equation (8), we get each indicator’s relative weight iω   relative 
to element M in the fuzzy consistent matrix. The results are shown in Table 2.
Table 2. The indicator weight
1 0.0624 9 0.0623 
2 0.0639 10 0.0661 
3 0.0604 11 0.0599 
4 0.0629 12 0.0638 
5 0.0623 13 0.0582 
6 0.0609 14 0.0611 
7 0.0599 15 0.0656 
8 0.0649 16 0.0655 
From Table 2, the sub-indicator influence weight on the target element M , we can conclude, in 1ω -
16ω ,  10ω has the largest value, 15ω , 16ω followed. This suggests that the importance level of "renewable 
energy share ", "renewable energy industry development "and "green electricity market supply power " on 
the impact of urban green electricity power are the highest, second highest, and higher.
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5. Conclusion
Since current urban green electricity power of the existing research results have no relative systematic 
evaluation system, this paper applies Strategic Environmental Assessment (SEA) theory to evaluation of 
domestic urban green electricity power system, which is an innovation. Such evaluation system increases 
development and sustainability of the city's environment-friendly green electricity. Meanwhile, it also in 
line with the targets of  the "Eleventh Five-Year Plan” and future "Twelfth Five-Year plan" on energy 
saving in electric power industry , acceleration of  the rapid ordered development of green electricity, 
implementation of environment-friendly power industry sustainable development .
Second, this paper bases on an evaluation model-DPSIR framework model in the SEA to build the 
indicators evaluation system of urban green electricity power, which makes evaluation system of urban 
green electricity power more scientific, systematic, intuitive and operational.
Finally, in this paper, applying FAHP method to determine the weight of each factor which affects
evaluation of urban green electricity power, which can directly obtains some conclusions. These 
conclusions not only play an important role in evaluation of the status of urban green electricity, but 
provide many specific and strategic recommendations of the future city green electricity planning.
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